


7.2. Dominated convergence. When does lim |  fandp # J + [ du? Two typical situations where it fails:
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Theorem 7.15 (Dominat nvergence). Say (f,) is a sequence of measurable functions, such thati&liﬁalmost everywhere.
K\loreover, there ezists F € L'(X)|such that | f,| < F almost everywhere. Then lim, o0 [y fndp = [y fdpu.
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( ﬁd} (0 ¢)
Lemma 7.16 (Fatou). Suppose fn, >0, and (f,) — f. Then liminf [ f, du > [ fdp.
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Theorem 7.17 (Wi). If fr 20, then Y7° [ fadp = [ (37 fr) dpe.
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Theorem 7.18. If f: R? — R is Riemann integrable, then the Mis the same as the Lebesque integral.
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Question 7.19. Let f: [0,00) — R be measurable, and define th

e@o]‘f by F(s) = [;" e st f(t)dt. Is F continuous?
s ifferentiable? ~\ = — =
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Question 7.20. Let ¢ be a bump function, and (g,) be an enumeration of the rationals. Define
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